Influences of conformations of peptides on stereoinversions and/or isomerizations of aspartic acid residues.
Recently, non-enzymatic stereoinversions of aspartic acid (Asp) residues in proteins and peptides have been reported. Here, we performed replica exchange molecular dynamics (REMD) simulations of model peptides (exon 6, 26A-1, and 26A-2) extracted from elastin to investigate their structural features, thereby revealing the factor that influences stereoinversions. For REMD trajectories, we calculated distances between carboxyl carbon in Asp and amide nitrogen in the (n + 1) residue (CN distances). Because bond formation between carbon and nitrogen is indispensable to the formation of a succinimide intermediate the distance between them seems to play an important role in stereoinversion. Moreover, we calculated polar surface areas (PSAs) for the trajectories, finding that CN distances and PSA were different for each peptide, with the longest CN distance and smallest PSA observed for exon 6 peptide, where stereoinversion of Asp is the slowest. Although the average CN distance was shorter for exon 26A-1 peptide than for exon 26A-2 peptide, the number of conformations with CN distances <3.0 Å was greater for exon 26A-2 peptide than for exon 26A-1 peptide. Furthermore, PSA for amide nitrogen of the (n + 1) residue was larger for exon 26A-2 peptide than for exon 26A-1 peptide. These results indicated that the flexibility of Asp and (n + 1) residues and hydrophilicity of peptides, especially in the (n + 1) residue, play important roles in the stereoinversion of Asp. This article is part of a Special Issue entitled: D-Amino acids: biology in the mirror, edited by Dr. Loredano Pollegioni, Dr. Jean-Pierre Mothet and Dr. Molla Gianluca.